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1.MACHOPT PABOYEN MPOT'PAMMBI YUEBHOI'O IIPEJMETA
OVYIIL.01.11 BUOJOI'UA

1.1. Ob6sacTh NpUMEHEHUSI IPOrPaMMBbI:

[Iporpamma o6s3atensHOro yueOnoro npeamera OVYII 01.11 BUOJIOT'UA
npenHasHaueHa 1 uzydenus ouonorun B AHO IO «Illkona kiaccuueckoro
TaHI@», peaJu3yIoleM 00pa30BaTeIbHYI0 NPOrpaMMy CpPEIHEro  OOIIero
oOpa3oBaHus B  IIpelesiax  OCBOEHUS  OCHOBHOM  MpodeccCHOHaTbHOU
obOpazoBatenbHOI iporpammbl CITO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs MPU
noarotoBke crneruanucToB [IIICC3 no cnenuansHocT 52.02.02 VckyccTBO TaH1a.

1.2. Mecto y4eOHOro mpeaMera B CTPYKType o0Opa3oBaTejibHOM
NPOrpaMMbl:

VYyeonsiii npenmer OVYII 01.11 Buonorus siasiercss y4eOHBIM MPEAMETOM
oOs3aTenbHOM mnpeameTHo obnactu «EctectBeHHble Hayku» DI'OC cpennero
o01ero oOpazoBaHusI.

B ctpykType obpazoBarensHoi mporpammbl [IIICC3 mpenmeT BXOAWT B
0011e00pa3oBaTeIbHBIN LUK, ABISETCS 0053aTeIbHBIM y4eOHBIM MPEIMETOM.

PaGouas mporpamma o6s3arensHoro ywe6Horo mpeamera OVYII 01.11
buonoruss mpennasznaueHa nnsi uszydyenuss Ouwosmorun B AHO IIO «Illkona
KJIACCUYECKOTO TaHIa», PEalM3yIOIIeM 00pa30BaTelbHYI0 MPOrpaMMy CPEIHEro
npodeccruoHaibHOr0 00pa3oBaHUs B OOJACTH HMCKYCCTB, MHTETPUPOBAHHYIO C
oOpa3oBaTeIbHBIMH TPOTPAMMaMHU OCHOBHOTO OOIIET0 W CpPEIHEro OOIIero
obpazoBanus npu noaroroske crnenuanucToB [MIICC3 no cnenunansHocTH 52.02.02
HckyccTBO TaHna.

HNannas mporpamma paspaborana B coorBeTcTBUM ¢ PI'OC CIIO mo
cienmanbHocT  52.02.02 HckyccTBO  TaHLa, YTBEpXKAeHHbIM [Ipukazom
Muno6paayku P® ot 30.01.2015 Ne 33 (c W3MEHEHHSAMU W JOTOJHCHHSAMHU OT
27.03.2025), IIpukazom Mwunobpuayku Poccum ot 17.05.2012 N 413 «O06
YTBEPKJIECHUU (eaepaTbHOro ToCyAapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIApTa
cpeaHero oo1ero 0opa3oBaHus» (C U3MEHEHHUAMH U JonoJiHeHUsAMH oT 12.08.2022
r.), Ilpukazom MunnctepctBa npocsemenuss PO or 18.05.2023 r. Ne 371 «O6
yTBEpKACHUU (eaepaibHOi 00pa30BaTeIbHONM MPOrpaMMbl CpPEIHEro O0OIIero
o0pa3oBaHUs.

1.2.1 Lean npeamera

Conepxanue nporpaMmmbl 0011eo0pa3oBaTeabHOTO npeaMera «buonorusa»
HalnpaBJI€HO HAa JOCTHUKEHHE PE3YJbTATOB €T0 M3Y4YEHUS B COOTBETCTBUU C
tpeboBanusamu PI'OC COO ¢ yuetom npodeccrnonansroit HanpaBieHHOoCTH DT'OC
CIIO. Ilenp n3yuenus nucuuIuinHbl «buomorus» Ha 6a30BOM YPOBHE — OBJIAJICHUE
0OyYarOIMMHUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHATHLHOW OpPTaHU3aIlil KUBBIX
CHUCTEM pa3HOr0 paHra W NpHOOpETEHHWE YMEHUM HCIOJIb30BaTh 3TU 3HAHUA IS
IPAMOTHBIX JEWCTBUH B OTHOIICHHMH OOBEKTOB >XUBOW MPUPOJBl U PEIICHUS
Pa3JIMYHBIX )KU3HEHHBIX ITPOOJIEM.



JlocTikeHue 1eNid U3y4eHus JUCHUILTMHBI «bronorus» Ha 6a30BOM ypOBHE
o0ecrieunBaeTCs PEIUICHUEM CJICIYIONINUX 3a/4a4:
o OCBOEHUE OOYYAIOUIMMHCS CHUCTEMbl 3HAHUU O OUOJOTUYECKUX TEOPHUSIX,
YUCHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIIOTE3aX, NpaBWIaX, CIYXKAIIUX OCHOBOW JJs
dbopmupoBaHus MPEACTaBIECHUM O €CTECTBEHHO-HAYUYHON KapTUHE MHUPA, O METOJ1axX
HAay4YHOTO TO3HaHUS, CTPOCHUH, MHOTOOOpPAa3Wu U OCOOCHHOCTSX KUBBIX CHUCTEM
pasHoro
YPOBHSI OpraHU3aIliy, BHIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUSIX B
OouoJjoruu;
o dbopmupoBaHue y oOydarolmuXcs MO3HABATENIBHBIX, WHTEJJIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B Mpollecce aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJACH W TOAXOJOB K HM3YYECHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;
o CTAHOBJICHHE Y OOydYaroIIuxcs OOmedl KyJabTyphl, (YHKIIMOHAIBHOU
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOUW MPUPOIbI HA OCHOBAHWUY 3HAHUH U OIIBITA, MOJYYEHHBIX TIPU U3YUCHUU
OouoJjoruu;
o dbopmupoBaHue y 0Oy4arOmMMUXCS YMEHHH WIUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;
o BOCIIUTaHUE YOSKIEHHOCTH B BOBMOKHOCTH TTO3HAHUS YEJIOBEKOM >KUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOMIOACHUS ATHIECKUX
HOPM
IpU MPOBEACHUHN OMOTOTHYECKUX HCCIIETIOBAHUN;
o OCO3HAHHE IIEHHOCTH OWMOJOTHYECKUX 3HAHWM JJI TOBBIIMICHHUS YpPOBHS
AKOJIOTUYECKOUN KYJIbTYPHI, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
° IPUMEHCHHE TMPUOOPETEHHBIX 3HAHWM W YMEHHH B IOBCEIHEBHON >KU3HU
IUIA OLIEHKH MOCJEICTBUM CBOEH IESITEIbHOCTA MO OTHOIICHUIO K OKPYXKAIOLIECH
cpene, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBAaHKE M COOJIIOICHUE MEP MPODHIIAKTUKH
3a00JIeBaHM.

1.2.2. Ilnanumpyemble Ppe3yJibTATbI OCBOEHHSI 001IC00PA30BATEIHLHOIO
npeamera B cooTtBeTcTBUHN ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme xomnetenuu (nanee — OK) u mpodeccrnonanbHbIe KOMIIETCHITNH (J1aee —
I[IK) ®TI'OC CIIO B COOTHECEHHH C JUYHOCTHBIMH, METANPEIMETHBIMU U
MpPEeIMETHBIMU pe3yibTaTaMu oOydeHus 0Oa3oBoro ypoBHs (mainee — [IPO)
®I'OC COO npencrasieHsl B TaOJIULIE:



Koa n Inanupyemsble pe3yJibTAThl 0CBOCHHUS TUCHHMIINHBI

HanMeHOBaHHe

q’OPM“pyeM”UX O6mue’ JIMCuUILIHHAPHbIE

KOMIIeTeH Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3yabTaThl JOJDKHBI oTpakate B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HAHMH O MecCTe M POJIM OMOJIOTUU
CIOcOOBl  pemIeHus | TPYIOBOTO BOCIIUTAHHUS: B CHCTEME HAay4YHOTO 3HAaHUS; (PYHKIMOHAIBHOW TPAMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IEHHOCTH MAacTepCTBa, | YEIOBEKa ISl PEHICHHUS )KU3HEHHBIX TPOOIIeM.
npodeccuoHaIbHON | TPYHOJIO0HE; [1P6 2. ChopMUpOBAaHHOCTH YMEHHS DPACKPBIBATH COJIEPIKAHHE
JEATEbHOCTH - TOTOBHOCTh K aKTHBHOHM JEATEIEHOCTH TEXHOJOTMYECKOW | OCHOBONOJATalOMMX OWOJIOTHYECKUX TEPMHUHOB W  TIOHSTHH:
MPUMEHUTEITEHO " COITHAITbHON HaIpaBJICHHOCTH, CIOCOOHOCTH | )KM3Hb, KJIE€TKa, TKaHb, OpraH, OpPraHW3M, BHJ, TOIYJISIHS,
K Pa3IMYHbIM | HHULUHUPOBATH, IJIAHUPOBATh U CAMOCTOSATEIBHO BBIMIOJIHATE | SKOCHUCTEMa, OMOlIeH03, Onocdepa; Mmetabonn3M (0OMEH BEUIECTB
KOHTEKCTaM TaKylo A€ATeIbHOCTD; U TpeBpallleHue SHEpruu), TroMmeocTa3 (camMOoperyisuus),

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHaATBHOU
JIESITECIBLHOCTH.

MertanpeaMeTHbIE Pe3yIbTaThl TOJDKHBI OTPAXKATh:
OBnaneHne yHUBEPCATbHBIMA YU€OHBIMU TTO3HABATEILHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEBLHO (HOPMYIMPOBATh M aAKTYATU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECCTBEHHBIH TMPHU3HAK WJIM OCHOBAHUS
JUTsl CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHS;

- OMIPEICIIATH 1EJU JIeATEILHOCTH, 3aaBaTh apaMeTpPhl

Y KPUTEPHUHU UX TIOCTHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS

B pacCMaTPUBAECMBIX SIBJICHUSX,

OmocuHTe3 OenKa, CTPYKTypHas OpPraHMU3aIUsl JKUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOPETyJISINS, CaMOBOCITPOU3BEICHUE
(penipoayKius), HaCJIEACTBEHHOCT, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OPraHU3AIIHSI.

I[TP6 3. CdhopMHpOBAaHHOCTh YMEHHS PACKPBIBATH COJEP’KAHHE

OCHOBOTIOJIATAIONIUX  OMOJIOTHYECKUX TEOPUH W THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallUOHHOM, 3BOJIIOIMOHHOM,
MIPOMCXOKICHHS )KU3HU U YeJIOBEKa.

I1P6 4, CdopMHupOBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJOTUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengensa, T. Moprana, H.M. BasumnoBa, D. I'ekkens,
®. Mrwomnepa, K. bapa), rpaHuiibl uX TPUMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpereHne orbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUs, UCTIOJIb3yEeMbIX B OMOJIOTHUN: HAOTIOACHUS

! Vka3pIBalOTCA THMYHOCTHBIE M METATpeIMETHEIE pe3ynbTathl n3 PI'OC COO, B (hopMHUpPOBAHHH KOTOPHIX yUacTBYET 00IIE00pa30BaTeNbHAS JUCIUILIAHA.

2 [lucuurmHapHbIE (IPEAMETHBIE) PE3YIIBTATH YKA3hIBAIOTCA B COOTBETCTBHH € MX IMOMHBIM IepeuneM Bo ®I'OC COO. [IpenMeTHbie pe3ynbTaThl 6a3osoro yposHs (IIP6) HymMepyroTcs
B cootBercTBUH OI'OC COO (IIpuxa3z Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 1.).
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- BHOCHUTb KOPPEKTHUBBEI B
COOTBETCTBUE PE3yJIbTaTOB
MOCIHIEICTBUM JCATEIbHOCTH,
0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

- BJIAJICTh HABBIKAMH Y4EOHO-HCCIICIOBATEIIbCKON

u HpOGKTHOfI JCATCIIbHOCTH, HaBbIKaMU pa3pCuiCHuAd
mpooem;

- BBIABJIATE NPUYUHHO-CJICACTBCHHBLIC CBA3U

" aKTYAJIU3UPOBATH 3a/iavy, BbIIBUI'aTh THIIOTC3Y

€C PCIICHHA, HAXOAWThb APrymMCeHTHI JIA J0Ka3aTCJIbCTBA
CBOMX YTBEpP)KICHUM, 3aJaBaTb IapaMETpbl U KPUTEPUU
peIICHHUS;

- AHAJIM3UPOBATH IIOJYUYCHHBIC B XOJAC PCIICHHUA 3aJadu
PE3YyIbTAaThl, KPHUTHYCCKHU OLCHHUBATH HX OOCTOBCPHOCTD,
MMPOTHO3UPOBATh UBMCHCHHUE B HOBBIX YCIIOBUAX,
pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YISTOM aHAIN3a
HMMEIOIIUXCSA MaTepUAIIbHBIX M HEMAaTEePHAIIbHBIX PECYPCOB;
-- YMETb [IEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO

Y MIPAKTHYECKYIO 001aCTH KUZHEACSITEIbHOCTH;

- YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE WJIEH, MpejiaraTh OPHUTHHAIbHbBIE
MOAXO/IbI U PEILICHUs

JACATCIIBHOCTb, OILICHHWBATb
aejsaM, OLNCHUBATH  PHUCKU

U OTIMCAaHUS KUBBIX CHCTEM, IPOIIECCOB U SIBICHUIA; OpTaHU3aIIH
U TIPOBEJCHUS OUOJOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISBICHUS 3aBUCHMOCTH MEXIY HCCIECAYEeMbIMHU
BEIIMYMHAMH, 00BsICHEHUS MOJTYYEHHBIX pe3yIbTaToB
U (QopMynHpoBaHHS BBIBOJAOB C WCIOJB30BAHUEM HAYYHBIX
IIOHATUI, TEOPUI U 3aKOHOB.

[TP6 6. CchopMHUPOBAaHHOCTH YMEHHUS BBIJICIATH CYIIECTBEHHBIC
NpU3HAKH  BUPYCOB, KJIETOK  TPOKAPUOT W  DYKAPHOT;
OJTHOKIIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHW3MOB, BHJOB,
OMOreo1eHO30B U IKOCHCTEM; OCOOEHHOCTH IpOLIECCOB OOMEHa
BEIIECTB W TIPEBpAILllCHWs DHEPrUU B KIETKe, (POTOCHHTE3a,
TUTACTHYECKOTO ¥ DJHEPTETHYECKOTO 0OMEHa, XeMOCHHTE3a, MUTO34,
Meii03a,  OIUIOZOTBOPEHHS,  Pa3BUTHUS W Pa3MHOKEHHUS,
WHAMBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 00phObI 3a
CYLIECTBOBaHUE, €CTECTBEHHOTO O0TOOpa, BHA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOWTaHWS, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOT€HHBIX M3MEHEHU!
B 9KOCHCTEMaxX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIlieHne YJHEPTUU B Orocdepe.

I[TP6 7. CdopMHpOBAaHHOCTH, YMEHHS MPUMEHSTH TMOJy4YEHHBIE
3HAaHUA U1 OOBSICHEHHUSI OMOJIOTMYECKHUX MPOIECCOB U SBJICHUH,
JUISL IPUHSTHUS PAKTUYECKUX PEIICHUH B IOBCETHEBHOM KU3HU

C 1IeJIbI0 oOecrieyeHus: 0€30MaCHOCTH CBOETO 3/10POBbS U 3JJI0POBbS
OKPY)KAIOIIUX JIFOJCH, COOMIOJeHHsT 370pPOBOTO 00pasza KHU3HW,
HOPM TPaMOTHOTO MOBEJCHUS B OKpYXKarollel MpUpOIHON Cpee;

IIOHUMAaHUC HeO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA ,I[OCTI/I)KCHI/Iﬁ
COBpeMeHHOﬁ OMOJOTHH U OHMOTEXHOJIOIUH I paduOHaJIbHOI'O
MMpUPOAOIIOJIb30BAHUA.

[1P6 8. CdopMupOBaHHOCTH YMEHHUS peliaTb OHOJOTUYECKHE
3aJ1a4¥, COCTABJISATh TCHOTHITMYECKAE CXEMBbI CKPCITUBAHMSI

JUIS pa3HBIX THUIOB HAcleAOBaHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBIIATh CXEMBI TIEPEHOCA BEIIECTB U PHEPTUU B IKOCHCTEMAX
(Lenu MUTaHUs, MUIIEBBIC CETH).




I[MP6 9. CdopmupoBaHHOCT, YMEHUH KPUTHYECKH OICHUBATH
uHpOpMaLIMI0  OMOJIOTUYECKOTO  COACPIKAHHs, BKIIOYAIOIIYIO
IICEBJIOHAYYHbIE 3HAaHUS M3 PaA3IMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBOi HMH(POpPMALWHK, HAYYHO-TIONYJISAPHBIE MaTepHalbl);
UHTEPIPETUPOBATH TUYECKUE aCIEKThI COBPEMEHHBIX
HCCIIEI0OBAaHUE B  OHMOJIOTMH, MEAMIMHE, OHOTEXHOJIOIHH;
paccMaTpuBarth  INIOOAJNBHBIE  3KOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (opMHpOBaTH MO OTHOIIEHHIO K HHUM
COOCTBEHHYIO TIO3UIIUIO.

ITP6 10. CdopMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHOpPMAllMM U3  HECKOJBKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh MOHITUHHBIN anmnapat 6MoJ0THI

OK 02.
Hcmons30BaTh
COBPEMECHHBIC
cpencTtBa  TIOHMCKa,
aHajan3a

U WHTEPHpETAIHUH
nHpopMmaruu

1 WH(pOpMAIMOHHBIC
TEXHOJIOTHH ISt
BBIINIOJIHCHUS ~ 3a/a4
npodecCuoHaNbHOM
JEATeIIbHOCTH

JIMIHOCTHBIE pe3yabTaThl JIOJDKHBI OTpakaTb B YaCTH:
IIEHHOCTH HAyYHOTO ITO3HAHUS:

-C()OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HayKu M OOIIECTBEHHOMN
MIPaKTHKH, OCHOBaHHOTO HAa  Juasnore KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHPE.

MertanpeameTHble pe3yinbTaThl JOKHBI OTPaXKaTh:
OBnazneHue yHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIILHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopmalue:

- BJIaJ€Th HaBbIKaMH MMOJIYUCHHA I/IH(i)OpMaI_II/II/I
u3 HCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOATCIBHO
OCYILICCTBJIATDH IIOHUCK, aHaJIn3, CUCTEMATHU3alluIO

Y UHTEpHpeTanuio WH(GOpMaluu pa3IuyHbIX BUIOB U (OpM
MIpe/ICTaBJICHHUS;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIIHH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH

B CHCTEME HAYYHOTO 3HaHHS; (PYHKIHOHAIBHOH TPaMOTHOCTH
YeJIoBeKa [Tl PEIICHUS KU3HEHHBIX MPOOJIeM.

I[TP6 7. CdopMHpOBAaHHOCTH, YMEHHS MPUMEHSTH TOJy4ECHHBIE
3HAaHUA U1 OOBSICHEHHsI OMOJIOTHYECKUX MPOIECCOB U SIBICHUH,
JUTS IPUHATHUS PAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C 1IeIbI0 oOecrieyeHus: 0€30MacHOCTH CBOETO 3/10POBbS U 3JJ0POBbS
OKPY)KAIOIIUX JIIOJEeH, COOMIOJeHHsT 30pPOBOTO 00pasza KHU3HW,
HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIIeH MPUPOIHON Cpeie;
NOHMMAaHHE HEOOXOJUMOCTH  HCIIOJIb30BAHUSA  JOCTHKEHUI
COBPEMEHHOI OHOJOTMM M OMOTEXHOJOTUH JUIsl pallOHAIBHOTO
MIPUPOIOTIOIHL30BAHUS.

[1P6 10. CdopmupoBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE
MUChbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOTMYECKOM
uH(pOpPMAllMM U3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh MOHITUNUHBIN anmapat OMOJI0TUI

OK 04. O¢pdexTuBHO
B3aMMO/IEHiCTBOBATh
U paboTaTh

JIM4HOCTHBIE pe3yJIbTaTbl OOJLDKHBI OTpPAXKaTb B YaCTH:
HOECHHOCTH HAYYHOTO IIO3HAHUA: OCO3HAHUC ILICHHOCTU
Haquoﬁ JACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJIATDH

I1P6 5. IlpuoOpereHune ombiTa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHMsI, UCTIOJIb3YeMbIX B OHOJIOTMU: HAOIIOEHUS U
ONMCAHHUs KMBBIX CUCTEM, ITPOLIECCOB U SIBJICHUM; OpPraHU3alMy U
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B KOJIJIEKTHUBE MIPOEKTHYIO u HCCIIEI0BATEIIbCKYIO JESTENBHOCTh | IPOBEJCHHUSI  OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIIBMKCHHS
Y KOMaHJIe WHJIMBUIyaJIbHO U B TPYIIIIE. TUTIOTE3, BBIABJICHHUS 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU

MeranpeaMeTHbIE pe3yIbTaThl IOKHBI OTPAXKATh! BEJIMYMHAMHU, OOBSICHEHHS TIOJYYEHHBIX PE3YIHTAaTOB

OBnanenue YHUBEPCATbHBIMHU KOMMYHUKATUBHBIMU | U (OPMYJIUPOBAHUS BBIBOJIOB C HCIIOJIB30BAHHEM HAyIHBIX

JNEUCTBUSMMU: IIOHATUI, TEOPUHN U 3aKOHOB

0) coBMecTHas ACSITEIbHOCTD:

- IOHUMATh M UCTIOJIB30BATh MPEUMYIIIECTBA KOMaHIHOM

Y UHJIMBUIYAJIbBHOW pabOTHI;

- TNpUHUMATh  IEJIA  COBMECTHOM  JCSITEIBbHOCTH,

OpPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBHS

M0 €€ JOCTIKCHHUIO: COCTaBIATh INIAH  JICHCTBHIA,

pacmpenensaTb pPOJW € Y4eTOM MHEHHHA Y4YaCTHUKOB

00CYX/1aTh pe3yIbTaThl COBMECTHOU PaObOTHI
OK 07. | JluuHOCTHBIE pe3ynbTaThl JOJKHBI oTpaxarb B dyactu: | [IPO 5. IlpuoGperenue ombiTa MpUMEHEHUS OCHOBHBIX METOJOB
ConeiicTBOBaTh 9KOJIOTUYECKOTO  BOCIUTAaHMS: -  C(HOPMUPOBAHHOCTH | HAYYHOTO MO3HAHUS, UCIIOJIH3YEMBIX B OMOJIOTHU: HAOIIOICHUS
COXpaHEHUIO 9KOJIOTUYECKOU KYJIbTYphI, MOHUMAHUE BIMSHUS COIMATBHO- | M OTTMCAHUS YKUBBIX CUCTEM, IMPOIIECCOB U SBJICHUIN; OpraHU3aINI
OKpYXKarolen SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE TIPUPOJTHOU U TPOBEACHUS OHOJOTHYECKOTO HKCIEPUMEHTa, BBIIBUKCHUS
cpenpl, U COLMAJbHOM Cpelbl, OCO3HAHUE TJI00AJBHOTO XapaKTepa | TUNOTE3, BBISIBICHUS 3aBUCHMOCTH MEXAY HCCIEeIyeMbIMU
pecypcocOepexeHn | 3KOJOTUYECKUX MpooieM; BEJIMYUHAMU, OOBSICHEHHSI TOTYYEHHBIX PE3yJIbTaTOB
10, MPUMEHSTH | - INIAHUPOBAHUE U OCYIIECTBICHHUE ACHCTBUI B OKpyKatoleld | 1 (GOpMyIUpOBaHUS BBIBOJIOB C HCIIOJIB30BAHMEM HAyYHBIX
3HaHUSA Cpele Ha OCHOBE 3HAHMS LEJIeH YCTOMYMBOIO pa3BUTHUS | MOHATHUM, TEOPUHA U 3aKOHOB.
00 W3MEHEHUU | 4eJIOBEUECTBA; [1P6 6. CchopMHUPOBaHHOCTH yYMEHHUS BBIJCNATH CYIECTBEHHBIC
KJIUMAaTa, MPUHLUIIBI | - AKTUBHOE HENPUATUE JEWCTBUM, MPUHOCIIIMX BpEHd | IPU3HAKKM  BHUPYCOB, KJIETOK  MPOKAPUOT U  DYKAPHUOT;
OepeKIIMBOTO OKpYXarollen cpese; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB,
MIPOU3BO/ICTBA, - YMEHHUE MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTHYECKUE | OMOTEOLIEHO30B U IKOCHCTEM; OCOOCHHOCTH IMPOLIecCOB oOMeHa
3¢ deKTUBHO MOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBH, MPEJOTBpAIIaTh | BEIIECTB M MPEBPAILEHUS SHEPruh B KIETKe, (HOTOCHHTE3A,
NENCTBOBATH UX; IUTACTUYECKOTO U SHEPTEeTHUECKOro 0OMEHa, XeMOCHHTE3a, MUTO34,
B Ype3BbIYAIHBIX | - PACIIUPEHUE OIBITa JEATEIbHOCTH  SKOJOTUYECKOW | Mei03a,  OIUIOJOTBOPEHHUS,  PpPa3BUTUA U Pa3MHOXKCHMUS,
CUTYyaLMIX HaIpaBJIEHHOCTH. WHAUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 60phObI

MeranpeaMeTHbIE pe3yiabTaThl 10KHBI OTPAXKATh: 3a CYILECTBOBAHHE, ECTECTBEHHOTO OTOOpa, BUA00Opa3oBaHUS,

Osnanenue YHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU | TPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelle OOUTaHWsS, BIUSHUS

JNEHCTBUSIMU: KOMIIOHEHTOB JKOCHUCTEM, AHTPOIOTE€HHBIX M3MEHEHUN!

0) coBMeCTHas ACSATCIBHOCTD:

B DKOCUCTEMAaX CBOEH MECTHOCTH,
KPYTOBOPOTA BEIIECTB M NpeBpallleHue SHepruu B Ouocdepe.




- TOHMMAaTh W HCHOJIb30BaTh NpeumymiecTBa komanaHou | [IP6 7. CopMHpPOBaHHOCTH YMEHHS HPHUMEHSTH IOJyYCHHBIC

Y UHJIMBUIYaJIbHOW paboThI; 3HaHWS TSI OOBSICHEHUS OMOJIOTUYECKUX MPOIIECCOB U SIBJICHMUIA,
- MIPUHUMATh e COBMECTHOU JIEATEIIbHOCTH, | JUISl TIPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KU3HU
OPraHu30BbIBaTh u KOOPAUHUPOBATH JNEUCTBUSL | C 1eNIbI0 0OecreueHrs 6€301acHOCTH CBOETO 3/I0POBbSI U 3JI0POBBS

0 ee JOCTIKEHHMIO: COCTAaBIATh IUIAH  JEHCTBUH, | OKPY)KAIOIIMX JIOJEH, COONIOAEHUS 3/0pOBOro oOpasa >KU3HH,
pacupenenartb pojad € Y4eTOM MHEHMH YYaCTHHUKOB | HOPM I'DAMOTHOIO IOBEICHUS B OKPYXKAIOLIEH IIPUPOIHOMN CpElE;

00CyX/1aTh pe3yJabTaTbl COBMECTHOM pabOTEI NOHMMAaHHE  HEOOXOTUMOCTH  HCHOJB30BAHUS  JIOCTHKCHHUU
COBPEMEHHOI OHMOJOrMM M OMOTEXHOJIOTHH JUIsl pallOHAIBHOTO
PHUPOIONOJIB30BAHUS

JImaHOCTHEIE KOMIICTCHIINH.

JIP 4. IIposBastonuii 1 1eMOHCTPUPYIOIINM yBa)KeHUE K TPYAY YeJIOBEKa, OCO3HAIOLIUI [IEHHOCTh COOCTBEHHOIO TpyZa U TpyJa APYTUX JIOACH.
DKOHOMHYECKH aKTHUBHBIM, OpPUEHTUPOBAHHBIM Ha OCO3HAHHBIN BBIOODP cephl MpohecCHOHATBHON NESITENbHOCTH C YU€TOM JIHMUHBIX KHU3HEHHBIX TUIaH OB,
noTpeGHOCTeN CBOEH ceMbU, pOCCHUCKOro obmiecTBa. BoIpakaroluil 0CO3HaHHYI0 TOTOBHOCTh K MOJYYEHHUIO MpodeccHoHalbHOro 00pa3oBaHUSs, K
HENpephIBHOMY O0Opa30BaHUI0O B TEUYEHHE KU3HU JIeMOHCTpHpYIOMIMI TO3UTHUBHOE OTHOIIEHHWE K PETryJUPOBAHHUIO TPYJOBBIX OTHOUICHHH.
OpueHTHpOBaHHBIM Ha caM000pa3oBaHUE W MPO(GHECCHOHATBHYIO TIEPETOTOTOBKY B YCIOBHUSX CMEHBI TEXHOJIOTMYECKOTO YKJIaJga M COMYTCTBYIOIIHMX
COLMANBHBIX nepeMeH. CTpemsIuiics K opMUPOBAHUIO B CETEBOM Cpeie TMYHOCTHO U MPOPECCHOHATBHOIO KOHCTPYKTUBHOTO «IIU(PPOBOIO Clieaa.

JIP6. OpueHTHpOBaHHBIH Ha TPOPECCHOHAIBHBIE TOCTH)KCHUS, JESITEIIbHO BBIPAKAIONIWH TO3HABATEIbHBIE HWHTEPECHl C YYE€TOM CBOUX
crocoOHOCTEH, 00pa30BaTEILHOTO U MPO(HECCHOHATBFHOTO MapIIpyTa, BHIOPAaHHOUW KBaTU(UKAITIH.

JIP 12. [IpuHuUMarOmUil pOCCUHUCKUE TPAAMIIMOHHBIE CeMeHHbIe IIEHHOCTH. OPUEHTUPOBAHHBIN Ha CO3/IaHHE YCTOMYMBON MHOTOJIETHOM CEMBH,

IIOHMMAaHHUC 6pa1<a KaK COI03a MYXXYHMHBI U XCHIOWHBI JJIA CO3OaHUA CEMBH, POXKIACHUA W BOCIIUTaHHA ,HCTGfI, HEIIPUATHA HACHUIIMA B CEMBE, yXoaa OT
pO,Z[I/ITeJIBCKOﬁ OTBECTCTBCHHOCTH, OTKa3a OT OTHONIICHUM CO CBOUMU JCTBMHU U UX (bHHaHCOBOFO COZCPIKaHUA.

10




1.4 KonnuecTBO 4acoB Ha OCBOEHUE MporpaMmel yueoHoro npeamera OVYIL01.11
buonorus

o0beM yueOHOI Harpy3ku oOyyaromerocs — /8 4acoB, B TOM YHUCIIE:

00s13aTeNIbHON ayAUTOPHON Y4eOHOM Harpy3Ku oOyuaroiierocs — 52 yaca

caMocTosiTelbHas paboTta — 26 yacoB

MIPOMEKYTOUYHAs aTTECTAlUs M0 MPEeaMETy npoBoauTcs B popme savema (1, 11
cemecmp).
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2. CTPYKTYPA U COAEP KAHUE OBLHIEOBPA3OBATEJIBHOI'O

HPEIMETA

2.1. O0bem npeaMeTa U BUABI y4eOHOH padoThI

. ba3zoBbii
Bua yyeOHoM padoThI

YPOBeHb

O0bemM 00pa3oBaTe/ILHOI MPOrPaMMBbI IIpeAMeTa 78 (52+26)
OcHOBHOe cofepKkaHue 52
TEOpEeTHIECKOEe 00yUueHne 38
MPAKTUYECKUE 3aHITHUS 12
IIpome:xyTOuHas aTTecTaNus (324€T) 2
CamocrosiTeqibHast pabora 26
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2.2. TeMaTH4eCcKHH IUIaH U COAEpP:KaHHUe Y4eOHOr0 mpeaMera

®opmupyemMble
HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U NpodeccuoHATIbHO OPHEeHTHPOBaHHOe), | O0beM
pa3iesioB U TeM JJa0opaTOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAIHOH MO1YJ1b yacop | ‘OoMmeTeHuHH
1 2 3 4
OcHOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbl M HX OPraHHM3AIUs 1
Tema 1.1. Conepsxkanue yaeOHOro MaTepuasa 1
buonorus buonorus — Hayka o xuBoil npupojae. CBsi3u OMOJIOTHH ¢ 00IIECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTMMHU €CTECTBEHHBIMU HayKaMmu, (uiocoueld, peauruei, 3STHKON, SCTETUKONW U MPaBOM.
Oobmas Ponp Ouonornu B (QOopMHUpOBAHMHM COBpPEMEHHOM Hay4yHOW KapThHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTHYECKHUX HaYK.
KU3HU Metoipl MO3HAHUA KUBOM NpHUPObI (HaOMIOo/IeHUe, IKCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJ1accuuKaiys, MOJISTMPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
’Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMeT n3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHu4deckou nmpupoabl. CBOHCTBa OMOCKCTEM M MX pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucreM: MOJIEKYJISIPHO-T€HETHYECKU, KJICTOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITUOHHO-BUIOBOM, 3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKUH),
OorochepHbIi
Camocmosamenvuas paboma « Yuenvie- 6u0102U U UX OMKPLIMUAY 2
Pa3nen 2 XumMuveckuii cCOCTaB M CTPOEHHE KJIETKHU 9
Tema 2.1. Coneprkanne yaeOHOro MaTepuaa 1
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKH. XHUMHUYECKHE SJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOJIEMEHTHI.
kieTku. Bona Bona u Munepanbhbie BemecTBa. DOYHKIMHM BOJIbI M MUHEPAJbHBIX BEIIECTB B KIIETKE.
Y MUHEpAJIbHBIC [Toanep>kanue 0CMOTHYECKOTO OanaHca.
BEIECTBA CocTaB pacTUTENbHOM U )KUBOTHBIX KIIETOK.
[Ipaktuyeckoe 3anstue Ne 1 «buosornueckas pojib MUHEPAJIbHBIX BEIECTB B 0OECIIEUeHUN
KU3HEJEATEIbHOCTH OPTraHU3MOB, MPOSIBICHUS AricOalaHCca MUHEPAIbHBIX 2JIEMEHTOBY» 1 OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOTO MaTepuana OK-04
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buonornuecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumbie u
BAYKHBIE XMMHUYECKHE | 3AMEHUMbIE aMHUHOKHMCIOTHI. AMUHOKHUCIOTHBI COCTaB. YPOBHM CTPYKTYpbl OEIKOBOI
COEJIMHEHUs MOJIEKYNbI (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XHUMHUYECKUE
cBoiicTBa OecnkoB. buomorndeckne ¢GyHKUM OenkoB. DEpMEHTHI — OHOJOTHYECKHE
katanm3aropel. CrpoeHne ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CrIenu(pUIHOCTE.
KodepmenTsl. Buramunsl. OTiamuust epMeHTOB OT HEOPraHUIECKUX KaTaIU3aTOPOB.
YrneBoapl: MOHOcaxapuabl (TJIFOKO3a, pu003a W JIe30KcHprbd03a), Aucaxapuipl (caxaposa,
JIaKTO3a) M ToJIMcaxapuabl (Kpaxmay, TIUKOTEeH, Ieuiroo3a). buomornueckue (yHKIUU
YTJIEBO/IOB.
Jlunuael:  TpUrauuepuasl, GocPoaunuabl, crepouibl. [ 'uapodpmiIbHO-THAPO(HOOHBIE
cBoiicTBa. buonornueckue pynkiuu munuaoB. CpaBHEHHE YIIIEBOOB, OEIKOB U IUIUIOB KaK
HMCTOYHUKOB SHEPIHH.
Hyxnennossie xkucnotsr: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JHK.
Crpoenue u pynkuuu PHK.
AT®: crpoenue u GyHKIUU
Tema 2.3. Coneprkanue yaeOHOTo MaTepuasa
CtpykTypHO- [utonorus — Hayka o kietke. KineTounast Teopusi — mpuMep B3auMOJACHCTBUS UCH U (HaKTOB
(GyHKIIMOHATBHAS B Hay4YHOM MO3HAHUU. MeToAbl U3y4yeHus KICTKH.

opraHu3anus KJICTOK

Knertka kak menoctHas xuBas cucreMa. OOIiue MpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMOpana, moJsiekynsl JIHK kak renernueckuii armapar, cucTemMa CHHTe3a Oenka.

Tunbel KIETOK: dSyKapuoTHYeckas U  mpokapuotuyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTHdecko kieTku. Kiterounass crenka Oaktepuii. CTpOe€HHE 3YKapHOTHYECKOM
kieTk. OCHOBHBIC OTJIMYHS PACTUTEIBHOM, KUBOTHOW M IpUOHOMN KiIeTKU. [loBepXHOCTHBIE
CTPYKTYphl KIETOK— KJIETOYHAsi CTEHKa, TJIMKOKaJIMKC, uX ¢yHkuuu. [lnazmaruueckas
MeMOpaHa, ee CBOMCTBA U (PYHKIUH.

Huronnasma u ee opranouasl. OgHoMeMOpanHbsie opranouabl kietku: JIIC, ammapar
lonpmxu, muzocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHTOXOHIPWH, TUIACTHBL.
[IpoucxoxxaeHrne MUTOXOHIpHM U TwtacTud. Bunel mmactun. HememMOpaHHBIE OpraHOMIBI
KIETKU: PUOOCOMBI, KIETOYHBIA LIEHTP, LEHTPUOIH, PECHUYKH, >KTYTHUKU. DyHKIHH
OpraHouJIOB KJIETKU. BKitoueHus.

SAnpo — perynaropuslii 1ieHTp KieTku. CTpoeHue sijapa: siaepHas 000JouKa, KapHoria3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE
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[IpakTnueckoe 3anarue Ne 2 «CpaBHEHHUE )KUBOTHOW U PACTUTEIBHON KIETKH

CamocmosimenvHas pa60ma «Hcmopuﬂ omKpsvlmus Kliemkxkuy, «Yuenvle, Komopble 8HECIU
8KI1A0 8 OMKpblmue KienKkuy

Pasznen 3. KuzHenessTeJJbHOCTDh KJIETKHA

Tema 3.1.
OOMeH BeIIEeCTB
Y TIPEBPAIIICHHE

SHEPTUHU

B KJIETKE

Conepkanue yqaeOHOro MaTepuaia

OOMeH BewiecTB, WIK METa00JIN3M. ACCUMMIIALUSA (IIJIACTUUECKUNH OOMEH) U TUCCUMMIIALUS
(oHepreTnyeckuil 0OMeH) — JBE CTOPOHBI €IMHOrO Ipolecca MeraboauzMa. Poib 3akoHOB
COXPAaHEHHUs BELIECTBA U PHEPrMM B MOHMMAaHUM MeTabonu3ma. Tumbsl oOMeHa BEIIEeCTB:
aBTOTpo(HBINA U TerepoTpodHbIid. Poib (hepMeHTOB B 0OMEHE BEIIECTB M MPEBpAICHUU
SHEPrUM B KJIETKE.

®dotocunre3. CBeroBas u TemHOBas ¢a3pl (orocuHTe3a. Peakmuu doTocurTE3A.
DddextuBHOCTS (DoTOCHMHTE3a. 3HaueHUE (POTOCHHTE3a s KWM3HM Ha 3emie. BrusHue
YCIIOBH cpenibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIMIEHHSI €70 MTPOAYKTHBHOCTH Y KYJITbTYPHBIX
pacTeHui.

XeMocHHTe3. XeMOCHHTE3Upyrolue 0akTepun. 3Ha4YeHHe XeMOCUHTEe3a JUIsl )KU3HU Ha 3eMIIe.
DHepreruyeckuii 0OMeH B KileTke. PacierieHue BelecTs, BbIICICHNE U aKKYMYJIUpOBaHNE
SHEPTHHM B KJIETKE. DTamlbl dHEPreTHYecKoro ooOmeHa. [ymkonus. BpokeHue u ero BB
Kucnoponnoe oxucinenue, uiam kieTouyHoe apixanue. OkucnutenbHoe (HochopuirpoBaHUe.
D¢ hEeKTUBHOCTH PHEPreTUIECKOTO 0OMEHa

Tema 3.2.
Buocunres Oenka

Copepxanue yueOHOro Marepuaia

Peaknmun MarpuyHoro cuHTe3a. ['eHermueckas wuHbpopmamusa u JHK. Peanmzanus
T€HEeTUYECKON MHpOpMaIlUU B KJIeTKe. [ eHeTHUeCKHil KOJI ¥ €ro CBOMCTBA. TpaHCKpUTIIUS —
Marpuunblii  cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. Tarbl  TPaHCISIHH.
KomupoBanue amunokucnot. Posis pubocom B GnocunTe3e O6enka

HpaKTqucxoe 3anatue Ne 3 «Pemenne 3alad Ha OIPCACIICHUC II0CICA0BATCIbHOCTH
HYKJICOTHUAOB>»

Tema 3.3.
Bupycsl

Cogepxanue yueOHOro Marepuala

Heknetounsie popmsbl xxu3nu — Bupycel. Uctopus otkpeitus BupycoB (. 1. BanoBckuit).
Oco0eHHOCTH CTPOEHMSI M ’KM3HEHHOTO IMKJIa BUpYycoB. baktepuodaru. bonesnu pactenui,
KUBOTHBIX M Y€JOBEKa, BbI3bIBa€Mble BUpycaMH. Bupyc nmMmyHoaeduiuta yenoseka (BUY)
— Bo30Oymutens CIIM/la. [IpodunakTuka pacpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUM.

OK-01, OK-02,
OK-04
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[Mpaktueckoe 3ansate Ne 4 «UMHbexkunoHHble 3a007€BaHUS W DMHAEMUU B HUCTOPHH
yenoBedyecTBa. BakiuHanms Kak npouIakTHKa HHQEKITMOHHBIX 3a00JIEBAHUI

Camocmosmenvnasn paboma «IIpobremvl 6uocunmesa beaxkay, «Bupychvie 3a001e6anusy

Paznen 4. Pa3zMHOKEHHE U HHAUBUAYAJIBHOC PAa3BUTHE OPraHU3MOB

(ep]

Tema 4.1.
JKM3HEeHHBIN UK
KJIETKHA

Conepkanue yqaeOHOTo MaTepuaia

Knerounslii nuki, WM SKM3HEHHBIM IHMKI KieTku. WMHTepdasza m muros. Ilpomeccsl,
npoTekaromue B uaTepdaze. Permkanus — peakuus matpuunoro cuare3a JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBII Habop — KapuOoTUl. JIUIIONAHBIN U TaljIouIHbIA XPOMOCOMHBIE
Habopel. XpomaTtuiel. lluTonoruueckne OCHOBBI PA3MHOKEHHS W HWHIUBUIYAJIBHOIO
pa3BuTHs Opranu3MoB. [lenenue kietku —Muto3. Ctaauu mutosa. [Ipouecchl, mpoucxoasiue
Ha pa3HbIX CTagusAX MUTO3a. buosornyeckuii cmpici muros3a. IIporpammupyemas rudenb
KJIETKH - arloITo3

Tewma 4.2.
DopMBbI pa3MHOKEHUS
OPraHu3MoOB

Conepxanue ydaeOHOTo MaTepuaia

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U moJjioBoe. Buapl 6ecrnonoro pasMHOKEHUS:
JieJieHue HaJIBOE U MOYKOBAHHE OJIHO M MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOxeHHe. MickyccTBeHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €r0 3HaYEHHE JISI CEJIEKIUU.
[TonoBoe pasMHOXEHHE, €ro OTIuYus oT Oecmosioro. Meio3. Craauu meio3a. [Iporeccsr,
NpOUCXOAAIIME Ha craausx wmehosa. IloBemenwe xpomocoMm B Mmenose. KpoccunHrosep.
buonorndeckuit cMbIC U 3HaUYCHHE Melo3a. ['amMeTorene3 — mpoiecc 00pa3oBaHUs MOJOBBIX
KJIETOK y *KUBOTHBIX. [10IOBBIE Kee3bl: CEMEHHUKH U sMYHUKUA. OOpazoBaHuE U pa3BUTHE
MOJIOBBIX KIIETOK — TraMmeT (CrepMaro3oui, sileKkiieTka) — CIepMaToreHe3 U OOreHes3.
Oco0eHHOCTH CTpOEHUS SHIEKIETOK U ciepMarto3ouioB. Omnonorsopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPraHU3MOB

Copepxanue yueOHOro Marepuaia

NunuBuayanpHOE pa3BuTHE (OHTOreHe3). DMOpPHOHANILHOE pa3BUTHE (IMOpHOTEHE3). DTarnbl
AMOPHOHAIBHOTO PAa3BUTUSI Yy IMO3BOHOYHBIX JKUBOTHBIX: JpOOJICHHE, TacTpyJIsLus,
opranoreHe3. [locTamMOpuoHanbHOE pa3BUTHE. THIBI MMOCTAIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BimsHue cpeipl Ha pa3BUTHUE OPraHU3MOB; (DAKTOPBI,
CHOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojacTBa. Poct u pasButue pacrenHuii. OHTOreHes
I[BETKOBOT'O PACTCHHUS: TBOWHOE OIJIOJJOTBOPCHHE, CTPOCHUE CEMEHH, CTa TN Pa3BUTHS

HpaKTI/IquKOC 3aHsaTHe Ne 5 <<HOCT3M6pI/IOHaJ'ILHOG Pa3BUTHEC YCIIOBCKA»

OK-01, OK-02,
OK-04

Camocmosimenvuas pa60ma ((K/lOHMpOGGHue OpP2aAHU3IMO8 ), «HapmeHoeeHes Y HCUBOMHBIX ),
«Onmoeenes Y pa3iudHblxX Opcaru3mMos )

Pa3nesn 5. HacsieicTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeJOBAHUS

Conepkanue yq4eOHOTO MaTepuaia

HpeILMCT 1 3aJa4u I'CHCTHUKU. Poap OUTOJIOTHUHN U 3M6pI/IOJIOFI/II/I B CTAHOBJICHHMH I'CHCTHUKU.
Bxian poccuiickux u 3apyO€XHBIX YYEHBIX B pa3BUTUE T'€HETUKU. METoIbl T'€HETUKU
(ruOpUAOIOTHYECKUY, LUTOTCHETHYECKUH, MOJEKYIIpHO-TeHeThdecknii). OCHOBHBIC
reHeTndeckue MoHATHS. [ 'eHeTnaeckas CHUMBOJIMKA, UCII0JIb3yEMas B CXEMax CKpCHIPIBB.HPIIZ.

3aKkOHOMEPHOCTH HaCJIeIOBaHUsI IPU3HAKOB, ycTaHOBIIeHHBIE ['. Mennenem. MonoruOpuaHoe
CKpelllMBaHME. 3akOH eauHooOpa3usi ruOpuioB mepBoro nokojeHus. IIpaBuio
JOMMHHPOBaHMs. 3aKOH paclleIuieHusl Nmpu3HakoB. ['mmore3a yuctoThl ramer. IlonmHoe u
HENOJIHOE  JIOMHHHMpoBaHue. JluruOpupHoe  ckpeumuBaHue. 3aKOH  HE3aBUCHMOTO
HaCJI€AOBaHWA IIPHU3HAKOB. HI/ITOFGHGTI/I‘IGCKI/IG OCHOBBI )II/IFI/I6pI/I)1HOFO CKpCHIMBaHM.
AHanmuzupyrolee CkpemuBaHue. [cnosb30BaHME aHATW3HUPYIOLIETO CKPEIIUBAHUS  JUIS
OTIpeJiesIeHUs] TeHOTHIa 0CO0U

[IpaxkTrueckoe 3aHsTHE

Ne 6 Pemenue 3amad Ha ONpEICIICHWE BEPOSITHOCTH BO3HUKHOBEHHS HACIICJACTBCHHBIX
MPU3HAKOB MPU MOHO-, TU-, TIOJUTHOPUIHOM U aHAITU3UPYIONIEM CKPEIIIMBAHUN, COCTABIICHHUE
TEHOTHUITUYECKUX CXEM CKpPEIUBaHUS

Tema 5.2.
CrenjieHHoe
HacJeJ0BaHNue
MIPU3HAKOB

Coneprxkannie yaeOHOTO MaTepuaa

CuermuieHHOE HaclieJoBaHre Tpu3HakoB. Pabora T. MopraHa 1o CrieruieHHOMY HacJIeI0BaHUIO
reHoB. Hapyimenue cuierieHuss TeHOB B PE3yJIbTaTe KPOCCHHTOBEPA. XPOMOCOMHAsI TEOPHS
HAaCJEeACTBEHHOCTH. | eHeTHUECKHUEe KapThI.

I'enetnka mona. XpoMOCOMHOE OMpeneIeHUE T0JIa. AYyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
['omorameTrHble W reTeporameTHbIe OpraHu3Mbl. HacienoBaHue NMpPU3HAKOB, CICTUICHHBIX C
MOJIOM

HpaKTI/I‘IeCKoe 3aHATUC

Ne 7 Pemenne 3aaa4 Ha OIIpCACICHHUE BCPOATHOCTH BO3HHUKHOBCHHA HACIICACTBCHHBIX
IIPU3HAKOB IIpU CHOCINNICHHOM  HACJICAOBAHHWH, COCTABJICHUC TI'CHOTUIIMYCCKUX CXCM
CKPCIIUMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYNUBOCTH

Cogepxanue yueOHOro Marepuala

W3MeHnunBOCTh. BHibl M3MEHUMBOCTHU: HEHACIIEICTBEHHAsA U HacjeICTBeHHas. Poiib cpenbl B
HEHACJIeICTBEHHON M3MEHUYMBOCTH. XapaKTepUCTHKa MOIAM(DUKALMOHHOW H3MEHYHMBOCTH.
Bapuanmonsslif psaa u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnyecTBeHHbIE
U KayeCTBEHHbIE TPU3HAKM U UX HopMma peakuuu. CBOHCTBa MOANU(DUKAITMOHHON
U3MEHUUBOCTH.

OK-01, OK-02,
OK-04
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HacnencTBeHHas, WM TeHOTHNHWYECKAas W3MEHYMBOCTh. KoMOWHATHBHAs W3MEHYHBOCTB.
Meiio3 ¥ TOJIOBOH MpOIECC — OCHOBa KOMOWHATHBHONW HW3MEHUYMBOCTH. MyTalMOHHAs
n3MeHunBocTh. Kitaccudukanus Myrauuii: reHHbIE, XpOMOCOMHbIE, TeHOMHbIe. YacTtoTa U
MPUYMHBI MyTaliil. MyTareHHble pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHOM
M3MEHUYUBOCTH

H. 1. BaBunosa

Tema 5.4.
T'eneTuka uenoBeka

Conepkanue ydaeOHOro MaTepuaia

I'enetnka uenoBeka. Kapuwotunm denoBeka. OCHOBHBIE METOJBI TEHETUKH YEJIOBEKa:
TE€HEAJOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUN, OUOXMMHUYECKUN, MOJIEKYISIPHO-
reHetudeckuii. COBpEeMEHHOE OIpee/ieHUe TeHOTHUIA: TMOJTHOTEHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUITUPOBaHKE, B TOM yucie ¢ nmomomibio [11[P-anann3a. HacnencrBennsie 3a001eBanmst
YeJIOBeKa: TEeHHBbIE OOJIe3HW, OOJIE3HM ¢ HACJIEICTBEHHOW MPEeApacIioioKeHHOCTHIO,
XpoMocomHBIe Oome3Hn. ComMaTHYeCKWe W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKHU.
[Ipunnumer  370poBOTO  OOpa3a KW3HM, JUATHOCTUKH, TPOQPWIAKTUKA € JICYCHHS
TEHEeTUYECKUX  OoJne3He.  MemuKo-reHeTHYeCKoe  KOHCYJAbTHPOBAaHHWE.  3HAYCHHE
MEIMIIMHCKON TEHETHKH B TIPENOTBPAIICHUH W JICUCHWH TEHETHYECKHX 3a00JIeBaHUMN
YyeJloBeKa

[IpakTrueckoe 3aHsTHE

Ne 8 «CocrapiieHne u aHaau3 poJOCIOBHBIX YEIIOBEKAY

Camocmosmenvuas paboma «Hacneocmeennvie 3aboneeanus y uenogeka U ux
npochunaxmuxy, «buoepagus H.U.Basunosay

Ipome:kyTounasi arrectanus (1uddepeHnupoBanubiii 3auet 1 cemecTp)

Bcero aynuropHbix yacos 3a 1 cemecTp
CamocrosiTesqibHast padboTa

32
14

Pazgen 6. DBoJronon

Has OMO0JIOr U s

Tema 6.1.
OBOJIIOIIMOHHAA
Teopus
H €€ MEeCTO
B OMOJIOTHH

CopepxaHnue yueOHOro Marepuala

Hpe,[[HOCLIJ'IKI/I BO3HHMKHOBCHUA 3BOJ'II-OLII/IOHHOI71 TCOPHUMN. 9BOJ'IIOI_II/IOHHa$I TCOPHA U e€ MecTo B
ouojsorun. Brnusanue BBOHIOHHOHHOﬁ TCOPHUHU HaA PA3BUTUC Oouojoruu u ApPYrux Hayk.
CBI/I,Z[GTCJ'ILCTBa sporonuu. IlameonTomorndeckre: Nocaea0BaTeIbHOCTh MOSBICHUS BUAOB B
MajJ€OHTOJOrNIECKOM JICTOIMUCH, TICPEXOAHBIC (I)OpMI)I. BI/IOFCOFpaq)I/I‘ICCKI/IGZ CXO0ACTBO H
pas3iimiuc (I)ayH u (bJ'IOp MaTCpHUKOB U OCTPOBOB. 9M6pI/IOJ'IOFI/I‘-IeCKI/IeI CXOACTBa U pa3Invyud
3M6pI/IOHOB Pa3HbBIX BUAOB IMO3BOHOYHBIX. CpaBHI/ITeJ'ILHO-aHaTOMI/I‘leCKI/IeI TOMOJIOTMYHBIC,

OK-01, OK-02,
OK-04
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AQHAJIOTMYHbIE, pYyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXAaHM3MOB HACJICZICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NIyTeH y Bcex
JKUBBIX OPraHU3MOB.

OpomoumonHas teopus Y. [lapsuna. [lpeanochuiku BO3HUKHOBEHUS JAapBHUHU3MA.
JIBIOKyIIMEe CHJIBI SBOJIIONMHU BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HEOTpeAeiEHHAs M3MEHYMBOCTh, OOphOa 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

Camocmosmenvuas paboma «buoepagusa 4. /lapeunay, «/lapsunuzm: npodbiemsl u peutenussy

Tema 6.2.
MukposBontonus

Conepsxkanue yaeOHOro MaTepuasa

Cunrternueckas teopus 3Booruu (CTD) u e€ OCHOBHBIE TOJIOKEHUSI. MUKPOIBOIIOIHS.
[Tomynsiust Kak eAMHMIIA BUJIA U 3BOJIIOLUY.

JBuoxymue cuibl ((hakTOpbI)IBOJIONUMU BHUJOB B Ipupoje. MyTanMOHHBIA Mpolecc H
KOMOMHATHBHAsT M3MEHUYMBOCTh. [lomynsnnoHHble BOJHBI U Apeid TeHoB. M3onsuus u
murpanusa. EcrecTBeHHBIE 0TOOp — Hampapisiouuii  ¢akrtop 3Bojouud. DopMmel
ecTecTBeHHOro otoopa. IIpucrnocoOneHHOCTh OpPraHu3MOB KaK pEe3YylbTaT 3SBOJIOIHUH.
[Ipumepsl npucnocobseHuit y opranusmMoB. Apomopdo3bl U uavoadantauuud. Bug u
BuooOpazoBanue. Kpurepuun Buma. OcHOBHBIE (hOpMBI BUA0O0Opa30BaHus: reorpaduaeckoe,
9KOJIOTMYECKOE

Tema 6.3.
Makpo3Botonus

Coneprxanuie yaeOHOTO MaTepuaa

Makposomtorusi. Dopmbl  3BosOLMM:  PUIIETUYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoGpatuMocTs 3BOIONMH

ITpakTrueckoe 3aHsTUe (Ha BBIOOD MPENoaBaTeis)

Ne 9 «CpaBHenue BUI0B 10 MOP(HOJIIOTUYECKOMY KPUTEPUIO»
i «Onucanye Npucnoco6JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

Pa3nen 7. Bo3HUKHOBeHHe W pa3BUTHE KM3HU Ha 3emJie

Tema 7.1.
3apoxieHue
Y Pa3BUTHE KU3HU

Cogepxanue yueOHOro Marepuala

JloHayuyHble NpEACTaBICHUSA O 3apOXKACHUM >XU3HU. HaydHble runoTe3bl BO3HUKHOBEHMS
JKU3HU Ha 3emuie: aOMOTEeHe3 W MaHCIepMUs. XUMUYECKas 3BOJIIOIUSA. AOMOTESHHBIN CHHTE3
OPraHMYEeCKUX BEIIECTB U3 HEOPraHMYECKUX. OIKCIEPUMEHTAIBLHOE TMOATBEPKICHUE
XAMHAYECKOH HBONONMU. HavanpHble dTambl Onosiornyeckoil ssosronuu. ['mmoresa PHK-
mupa. PopMupoBaHre MEMOpPAaHHBIX CTPYKTYp U BO3HHKHOBEHHME MPOTOKIETKH. [lepBbie
KJIETKH U UX 3BOJIIOLMA. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

OK-01, OK-02,
OK-04
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PazButue xu3nu Ha 3emuie 1o 3paM u nepuojam. Karapxei. Apxelickas U npoTepo30icKas
opbl. Ilaneosoiickas spa U e€ mnepuonpl: KEeMOPHUIICKMM, OpPAOBUKCKUH, CHUIYPUMCKHM,
JI€BOHCKHMM, KAMEHHOYTI'OJIbHBINA, NTEPMCKHI. Me3030McKas 3pa U €€ MEepHObl: TPUACOBBINM,
IOpckuil, MenoBoH. KaifHo3oMckas 3pa M €€ IepuoAbl: NAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOIIOT€HOBBIM.

Tema 7.2. CopepxaHue yueOHOTo MaTepralia
Cucrema Cucrema OpraHMyeckoro Mupa Kak OTpakeHHe 3BOJIOLUUU. OCHOBHBIE CHUCTEMATUYECKUE
OPraHMYECKOT0 MHUpA. | IPYIIbl OPraHU3MOB. XapaKTepUCTUKa KIMMaTa U IeoJIOrH4ecKuX mporeccoB. OCHOBHBIE
[Ipoucxoxnenue 3Tarbl 3BOJIOIUHU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApOMOP(O3bl y pACTEHUH U )KUBOTHBIX.
4eJ0BeKa — [TosiBneHue, pacuBeT U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
aHTPOIIOTeHE3 OBoJroLMs  4eloBeKka. AHTpONOJIOrMsi Kak Hayka. Pa3BuThe mpeAcTaBlIeHUH O
MIPOUCXOXKICHUM YeJoBeka. MeToapl u3ydeHHsl aHTporioreHe3a. CXOJCTBa U pa3iuuus
YyeloBeKa M JKUMBOTHBIX. CHCTeMaTH4ecKoe II0JIOKEHHE 4YesloBeKa. JIBrKymive Cuiibl
(pakTopel) anTpomorenesa. HacneacTBeHHas HM3MEHUYMBOCTh U €CTECTBEHHBIH OTOOD.
OO611ecTBEHHBIN 00pa3 ®U3HU, U3TOTOBJIEHUE OPYIUH TPyia, MBIIIJICHUE, PeYb
Tema 7.3. Conepxkanne yaeOHOTo MaTepuasa

OCHOBHEBIE CTaIUU
DBOJIIOLIMHU Y€EI0OBEKA

OCHOBHBIE CTaMM W BETBH HBOJIOLMHU YEJIOBEKA: aBCTPAJIONMMUTEKH, YeIOBEK YMEIbIH,
Yenosek mnpsamoxoisauiuid, YenoBek HeaHIepTadbCKui, YenoBeK pa3syMHbIM COBPEMEHHOTO
tuna. Haxoku nckomaemMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUS, 00IACTh PacIpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

UYenoseueckre packl. OCHOBHbIE OOJbIIME pachkl: €BpomeouaHasl (eBpasuiickas), HErpo-
aBcTpajionHas (dKBaToOpHalibHAas), MOHTOJIOUAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
MPUCTIOCOOJIEHHOCTH TMPEICTAaBUTENCH YEJIOBEUECKUX pPac K YCIOBHSIM CYIIECTBOBAHMSL.
EnqunctBo yenoseueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsTHE (HA BEIOOP MpETogaBaTess)

Ne 10 «Bpems u myTtu pacceneHust 4eIoBeKa Mo IIaHeTe»
win «I[IpucnocoOaeHHOCT YeoBeKa K pa3HbIM YCIOBUSM cpelibl. BiusHue reorpaduyeckoit
cpenbl Ha MOp(hOJIOTHIO U (PU3HOJIOTHIO YeJIOBEKa»

Camocmosmenvuas paboma «lIpoucxodicoenue scusnu Ha 3emne», «llpobnema pacuzma @
COBPEMEHHOM MUpey

Paznen 8. Oprann3msl 1 OKpY:KalOIIas cpeaa

Tema 8.1.

\ Cogepxanue yueOHOTro MaTepuala

OK-01, OK-02,
OK-04, OK-07
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DKOJI0THS
kak Hayka. Cpenpl
JKU3HU.
DKOJIOTUYECKHUE
(baxTopsI

DKoJIoTus Kak HayKa. 3alaqM ¥ pa3/ieibl 9KOJIOTHU. MeTo bl KOOI MUYECKUX UCCIIEI0BaHUM.
DKOJIOTHYECKOe MHUPOBO33PEHUE COBPEMEHHOro 4enoBeka. Cpeapl oOMTaHHMS OPraHHU3MOB:
BOJIHAsl, HA3€MHO-BO3/IyIIIHAS, TIOYBEHHAs, BHYTPUOPraHU3MEHHAast. DKOJIOTHYECKHE (DAaKTOPHI.
Knaccugukamnus skonaormueckux HakTopoB: aOHOTHUECKUE, OMOTHYECKHE U aHTPOTIOT CHHBIE.
JlelicTBuE HKOJOTHYECKUX (PakTOpoB Ha oOpraHu3Mbl. AOuOTHYECKHE (AKTOPHI: CBET,
TEMIIEpaTypa, BIaXHOCTh. Dotomnepuonm3Mm. [IpucrmocobOiaeHusT OpraHu3MOB K JICHCTBHIO
abuornuecknx (akropoB. buonormueckne putmbl. buoTmueckme axTopsl. Buas
OMOTHMYECKMX B3aMMOJCHCTBUI: KOHKYpPEHLMs, XHUIIHHWYecTBO. [lapasuTusm, MyTyaiusw,
KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIM3M, HeHTpanu3Mm. 3HaueHHe
OMOTHUYECKUX B3aUMOJEHCTBUMN ISl CYIIECTBOBaHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

[Tpaktuueckoe 3ausitue Ne 11 «Omnpenenenre BUIO0B B3aMMOICHCTBUI MEXK Ty OpraHU3MaMI)

Tema 8.2.

Conepxanue ydaeOHOTo MaTepuaia

DKOJIOTUYECKHE
XapaKTEePUCTHKHU
TIOTTYJISIIH

OKOJIOTUYECKHE XApaKTEPUCTUKKA nomyiasiuuu. (OCHOBHBIE TOKAa3aTeau  MOIYJIALMU:
YUCJIEHHOCTh, IIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MNPHUPOCT, MHUrpanus. J(MHamuka
YUCJIIEHHOCTH MOIYJISALMY U €€ perysuus

Camocmosmenvuas paboma «lIpobremvl coxpanenus NONYIAYULl pacmeruti U HCUBOMHBIXY,
«Brusnue aumponozennvlx pakmopos Ha opeanuzmol »

Paznen 9. Coo0iecTBa

H IKOJOIrHY€CKHE CUCTEMBbI

Tema 9.1. Coneprkanue yaeOHOTo MaTepuasa
CoobmecTBa Coo01ecTBO Opranu3MoB — OMoIeHO03. CTPYKTYpbl OMOIICHO3a: BUIOBAs, IIPOCTPAHCTBEHHAS,
OpraHU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIICHO3E.
HKOCHUCTEMBI DKoyorndeckue CcucTeMbl (9KocucteMbl). [loHATHe 00 »dKocHcTeMe W OHOTEOIeHO3E.
OyHKIIMOHAIBHBIC KOMIIOHEHTBI SKOCHCTEMBI: MPOIYIIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
KpyroBopoT BeliecTB M MOTOK SHEPrUU B 3KOcHcTeMe. Tpoduueckue (MHUIIEBbIC) YPOBHU
skocuctembl. [lumeBbie menmu u cetd. OCHOBHBIE MOKAa3aTeNM SKOCUCTEMBI: OHoOMacca,
MPOIYKIHSL. DKOJIOTHUECKHUE MUPAMUJIBI: MPOJYKIIMU, YUCICHHOCTH, OMomacchl. CBoiicTBa
HKOCUCTEM: YCTOWYMBOCTb, caMoperynsnus, pazsutue. Cykieccus
Tema 9.2. Copepxanue yueOHOro Marepuaia
[Ipuponausie [Ipupoanbie HSKOCUCTEMBI. ODKOCHCTEMBI pPEK U 03€p. DKOCHUCTEMa XBOWHOTO WIIH
9KOCHUCTEMBI HTUPOKOJIIUCTBEHHOTO neca. AHTpONIOTEHHBIE KOCUCTEMBI. ATpPOIKOCUCTEMBI.

VYpb6oskocucrembl. buonornyeckoe M XO3SMHCTBEHHOE 3HAUEHHE Aarpo’KOCHCTEM U
ypboskocucteM. buopasznoobpasue kak ¢aktop ycroitumBoctH skocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3Ho0Opa3us Ha 3emIe

OK-01, OK-02,
OK-04, OK-07
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Tema 9.3.
buocdepa —
rio0anbHas

JKOCHCTEMa 3eMIIH

Conepkanue yq4eOHOTO MaTepuaia

VYuenue B. U. Bepnanckoro o 6uocepe. I'panutipl, coctaB u ctpykrypa ouochepsl. Kusoe
BemecTBO U ero (yaknuu. OcoOGeHHOCTH Ouocdepsl Kak TIIOOATBHOM SKOCUCTEMEI.
JluHamMu4eckoe paBHOBecHEe M OoOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTCOXMMHUYECKHE IMKIIBI 3JIEMEHTOB (Yrjepojaa, a3oTa). 3O0HAIBHOCTH OHOC]EpHI.
OcHOBHBIE OMOMBI CYIITU

0,5

Tema 9.4. IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE CO/IePKaHue (COolepPKaHNe PUKJIATHOT0 MOXYJISA) 0,5
Bnusinue UYenoseuecTtBo B 6uochepe 3emsin. AHTpOINOreHHbIe U3MeHeHUsl B ouocgepe. I'mobanbHble
AHTPOIIOTECHHBIX sKosiornueckue mnpoOiemsl. CocyliecTBOBaHHE MNpUPOAbl U denoBedecTBa. CoxpaHeHHE
(akTopoB Ha O0uopa3zHoOoOpa3usi Kak OCHOBa ycroiumBocTu Ouocdeprl. OcHOBa palMOHAIbHOTO
ouochepy yIIpaBJICHUS IPUPOTHBIMHU PECYPCAMHU H MIX UCTIOJIb30BaHue. JlocTmkeHus: OHOJIOTHHN U OXpaHa
TIPUPOTBI
Tema 9.5. IIpodeccHoHAILHO OPHEHTHPOBAHHOE CO/IEPKAHUE (COAEPKAHNE TPUKJIAJTHOI0 MOAYJIA) 1
Bnusuaue conmanbHo- | 3710poBke M €r0 cocTaBisitomue. GakTopel, TOJI0KHUTEIBHO M OTPUIATEIHHO BIMSIONINE HA
IKOJIOTUIECKUX opraHu3M dYenoBeka. [IpoOieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370POBbE 4YeNOBEKa
(hakTOpoB Ha (?7IEKTpOMAarHUTHBIC TIOJIs, OBITOBAas XHWMHS, HM30BITOYHBIC IIIYMBI, paJHalHsd H T.IL.).
3JI0pOBbEC YEIIOBEKA | AfanTanusi OpraHu3Ma 4YejoBeka K (akTopaMm OKpyxkawomeil cpeabl. [IpuHIHIEL
(dbopmupoBanus 310poBhecOeperatomiero noseaeHus. Ousnyeckas akTUBHOCTh U 310POBBE.
broxuMmuueckre aciekThl paliioHaIbHOIO TUTAHUS
[IpakTrueckoe 3ansTue 12 «BausHue abnoTH4eckux (paKTOpoOB HA YEITOBEKa» (B KAYECTBE 1
TPUITEPOB, CHIKAIOIIUX PAabOTOCIIOCOOHOCTh, MCIOIB30BaTh YCIOBUS OCYIIECTBICHUS
npoecCHOHATIBHOM JeITeILHOCTH: IIIyM, TeMIIeparypa, pusndeckas Harpys3ka u T.1.)
Camocmosmenvuas paboma «lIpobremul 3azpasnenus Muposozo okeanay, «IIpodykmoi 4
NUMAHUA U UX GIUSAHUE HA 300posbe Yenosekay, « Dcobo oxpansemvie npupooHsle
meppumopuuy, «3ano8eoHuKy 8auieo Kpasy
Pa3nen 10. Cesnexkuusi OpraHn3mMoB, OCHOBBI OMOTEXHOJIOTHH 1
Tema 10.1. CopepxaHnue yueOHOro Marepuala 1
Cenekuus Cenekuus Kak Hayka W Ipolecc. 3apoXkACHHE CeleKUUH U gomectukauus. Yuenue H. U. OK-01, OK-02,
BaBuioBa o meHTpax MHOrooOpasus M MPOUCXOXKJIEHHS KyIbTYPHBIX pacTeHuil. LIeHTps OK-04, OK-07

KaK HayKa U Imponecc

MPOUCXOKACHUS JIOMAIIHUX >KUBOTHBIX. CopT, mopoja, mraMM. COBpEMEHHBIE METO]IbI
CEJICKIIUHU. MaccoBbiit
YW WHJIWBHUIyaIbHBIH OTOOpPHI B CEJEKIMU PACTeHHUU M KHUBOTHBIX. OIIEHKAa JKCTepbepa.




bnuskopoacTBeHHOE CKpemuBanue — WHOpuauHr. Ymcras nuauA. CKpelIMBaHHUE YUCTHIX
auHui. ['eteposuc, mnu rudpuanHas cuina. HepoacTBeHHOe CKpellMBaHUE — ayTOPHAMHT.
Otnanénnas tubpuamsanus u e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 H TOJIydeHHE
MOJUIUIONJOB. JIOCTHKEHUS CENEKIIUN PACTEHUH, )KUBOTHBIX H MUKPOOPIraHU3MOB

Tema 10.2.
OCHOBBI
OUOTEXHOJIOTUHA

buorexHonorust kak oTpacib NPOU3BOACTBA. [ eHHas WHXKEHepus. OTambl CO3AAHUS
pexomOunantHoi JIHK m tpancrennsix opranmsmoB. Kierounas wmxenepus. Kierounsie
KYJIBbTYpBI. MuKpoOKIIOHaIBHOE pa3sMHOXEHHUE pacTeHuN. KitonupoBanue
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U ITHYECKHE
npoOnemsl. 'MO — renernyecku Mo u(UIIMPOBaHHBIE OPTraHU3MBI

Keiicel Ha ananu3 wHOpMANMKM O HAYYHBIX JIOCTHXKEHHUSX B OOJACTH TEHETUYECKUX
TEXHOJIOTH, KJIETOYHOW MH)KEHEPUH, TUIIEBBIX OMOTEXHOJIOTHl.

3amura Kelca: IMpeJICTaBICHHE pE3yJbTaTOB pEUICHUS KeHCOB (BBICTYIUIEHHE C
MIPE3CHTAIIHECH )

Ipomexyrounas arrectanus (quddepeHIIMpOBaHHBIN 3a4eT 2 cemecTp) 1
Bcero ayauTopHbIX 4acoB 3a 2 ceMecTp 20
CamocrosiTeJibHasi padoTa 12
Hroro 78
AyauTopHasi Harpy3ka 52
CamocrosiTeJibHasi paboTa 26
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3. YCJIOBUSA PEAJIMBALIMUA YYHEBHOI'O ITPEIMETA
3.1. Insa peanu3anuu NporpaMMsbl y4e0HOIo mpeaMera npeaycMoTpeHbl

cdleayromue cnenuaJadbHbIC TOMCICHHAA

Kabunet «EcTecTBEHHBIX AUCITUIUIHHY, OCHAIIICHHBIN

- 000pyIOBaHUEM:

paboure MecTa Mo KOJIMYECTBY CTY/ICHTOB;

pabodee MeCTO MpernoaaBaTers.

- TEXHUYECKUMU CPEJICTBAMHU OOyUCHHUS :
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHEIE;

ayJIMOBU3YyaJIbHBIC.

[TpumepHBIE ~ TIEpeYeHb  JEMOHCTPAIlMOHHOTO W JaOOpaTOPHOTO

000py10BaHMUS.

JleMoHCTpallMOHHOE 000pYI0BaHNUE U TPUOOPHI:

KOMIUIEKT BJIQXHBIX MPENapaToB IEMOHCTPAIIMOHHBIN

KOMIUIEKT TepOapueB IO CUCTEMATHUKE PACTEHUH C ONpeJeTUTEeNbHBIMU
KapTOYKaMH

KOMIUIEKT KOJUIEKIUN JE€MOHCTPAMOHHBIN

1u(POBOY MUKPOCKOIT OMHOKYJISPHBIN (C Kamepoit)
JlaGopaTopHO-TEXHOJIOTUUECKOE obopymoBaHue (;mabopaTopHoe

o0opyaoBaHue, MpuOOPkI, HAOOPHI IS IKCIEPUMEHTA, UHCTPYMEHTHI):

3.2.1.

MOJIETN, MYJISKH, alTlIMKaIuN
KOMIUICKT MOJEIEH-aNIUIMKAIUN JEMOHCTPAIMOHHBIN

KOMIUICKT aHATOMUYECKUX MOJEIIEN JEMOHCTPAILMOHHBIN

HA0Op MAJCOHTOIIOTUUYECKUX MYJIISKEH

KOMILIEKT O0TAaHHUYECKUX MOJICIICH TeMOHCTPAIIMOHHBIN
KOMIUIECKT 300JIOTHYECKAX MOJAETIECH JEMOHCTPALIMOHHBIN
KOMIUICKT MYJISIKEN J€MOHCTPAILMOHHBIN

CKeJIST YeJIOBEKa

TOPC YeIoBeKa pa30OpHBIN

KOMIUIEKT MOJEJIEN

KOMIUIEKT CKEJIETOB Pa3IMYHBIX KJIACCOB >KMBOTHBIX

TaOIUIBI pelibePHbIC

JIEMOHCTPAIMOHHBIC YUeOHO-HATJISATHBIC TTOCOOHSI

KOMIUIEKT IOPTPETOB JIJIsi 0pOopMIICHUSI KaOWHETa

3.2. UuopmanuonHoe odecrevyeHne peaju3auu NporpaMmmbl

OCHOBHBIE UCTOYHUKH

3.2.1.1. OcHOBHBIE ITI€YATHBIE U3JAHUS

1. ITaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np buonorusa. 10 knacc.
VYueOnuk. bazoseiit yposens/ B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Pyouos /Ilox

pen. Ilaceunuka B.B. — 5-e wu3ganume, crepeorunHoe. - M.: H3narensctBO

[Ipoceemenue, 2023 — 224 c.
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2.ITaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u np buonorus. 11 kiacc.
VYyeOnuk. ba3osslii ypoBens/ B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py61os /Iloxa
pea. Ilaceunuka B.B. — 5-e wuzmanume, crtepeotunHoe. - M.: M3patenbcTBO
ITIpocsemenue, 2023 — 321 c.

3.2.2 DneKTpOHHBIE PECYPCHI

1. JIeonosa, I'. I'. buonorus : yaeoHoe nocooue ais CIIO /I'. T'. JleonoBa. —
3-e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2025. — 172 ¢. — ISBN 978-5-507-
52846-2. — TekcT : 2MeKTpOHHBIN // JIaHb : 3eKTPOHHO-OMONIMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/460736.

JIOTIOTHUTENbHBIE NCTOUYHUKH

1. Speirun B.H. buonorusi: ydeOHUK W TIPAKTUKYyM JJii CpPETHEro
npodeccruoHanbHOr0 00pazoBaHusi [DNeKTpoHHBIN pecypce]: M.: M3gatennbcTBo
FOpaiit, 2022 — URL.: https://urait.ru/book/biologiya-511618 (mara oGpareHusi:
26.08.2023)

2. «Bes 6uonorus» - CoBpeMeHHasi OMOJIOTHUS, HAyYHbIE 0030pbl, HOBOCTHU
Hayku [OnektpoHHbl pecypc], 2006-2022 — URL: www.sbio.info (mara
oOpamienus: 26.08.2023)

3.01kpeiTast  buonoruss [DnexkrtpoHHbI  pecype], 1999-2023 URL:
www.biology.ru (mata ob6parenus: 26.08.2023)
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4. KoHTpPO/Ib U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTeIbHOI0

npeaMeTa

Kontponb u omeHka pe3ylbTaToB OCBOEHHS 0O0HI€00pa30BaTEIbHOTO

npeaAMETa paCKpbIBAOTCA YCPE3 NUCHUILIIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHLIC HA

dbopmupoBaHue o0mKX U MPoGheCCUOHATBHBIX KOMIIETCHIIUH 10 pa3jeiaM U TeMaM

coJiep KaHusl y4eOHOro Marepuania.

Oob6masi/npodeccuonanbHasi
KOMMETEeHIHSA

Pasznen/Tema

Tun OLl€HOYHbIX

MeponpusiTHs

OK O01. BsiOupats cnocoOs
pelIeHus 3amad
npodeccuoHaIbHOM
JESITEILHOCTH TTPUMEHUTEITHHO
K pa3jIM9HBIM KOHTEKCTaM

Temur 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.5I1-o/c, 10.1, 10.2, 10.3I1-
o/c, 11.11I1-o/c

OO6cyxeHne o Borpocam
JEKIUA

Pa3pabotka rioccapus
3anojgHeHUe  CpaBHUTENBHBIX
Ta0IHIL

TectupoBanue

VYeTHbIM onpoc

JIMKTaHT Ha WCMHOJb30BAHUE
apryMeHTOB, OHMOJOTrHYECKON
TEPMUHOJIOTHH U CHMBOJIHKH
NunuBunyanbHas
caMocCTosITeIbHas paboTa
[IpencraBienne pe3yabTaTOB
MPaKTUYECKUX PadboT
KonTtposbHbIe paboThI

3ammuTa TBOPYECKUX padoT

3amura WHIUBUTYaJIbHBIX
MIPOCKTOB
Brinonnenue 3aJaHuN

POMEXKYTOUHOM aTTecTaluu

OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKYCCHS 11O

COBPEMCHHBIC cpeactsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocam JIEKIUU

MOWCKA, aHanmmsa (73 g1 82 9.1-9.3, Pa3paboTka MeHTaJIbHOU

u nH(pOpMaITMOHHBIC 10.2, 10.311-o/c, 11.111-0/c 71a00paTOPHBIX padoT

TEXHOJIOTUU JUISL BBITIOJTHCHUS [IpencrasieHue pe3ylbTaTOB

3a1au npoheccCHOHATLHOU NPaKTUYECKUX paboT

JeSITENbHOCTH [IpencraBieHne yCTHBIX
COOOIICHMH C Mpe3eHTalueH,
MOITOTOBJICHHBIX MO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
pernoaBaTesieM

OK 04. O¢¢extuBHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHME IO BOTIPOCcaM

B3aHMO/JICHCTBOBATH U pa60TaTB
B KOJIJICKTUBEC U KOMaHAC

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,

JICKIIMH

HpCI[CTaBJ'ICHI/IC PE3YyJIbTATOB
MPAKTHUYICCKUX pa60T

3aH_[I/ITa TBOPUCCKHX pa60T
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9.4IT-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

3amura
MIPOCKTOB

WHIUBUAYAJIbHBIX

OK 07. CopnelicTBOBaTh
COXPaHEHUIO OKpYXKaroen
Cpelbl, pecypcocOepexeHHUIO,
MIPUMEHSTh 3HAHUS
00  M3MCHEHUH KJINMaTa,
IIPUHLIATIBI OepeKIIMBOTO
MPOU3BOJCTBA,  A(P(PEKTUBHO
JENCTBOBATH

B UPE3BBIYANHBIX CUTYALMIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
7.3, 81, 82, 9.1-93,
9.4I1T-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyx1eHne 1o BoIpocam
JEKIUU

Pa3pabotka rioccapus
3arnojgHEHUEe  CPaBHUTENBHBIX
TabInL

TectupoBanue

VYeTHbIM onpoc

JIMKTaHT Ha HCMHOJIb30BAHUE
apryMeHTOB, OMOJIOrH4YeCKON
TEPMHUHOJIOTHH U CUMBOJIMKH
NupuBunyansHas
camocTosiTeNnbHas padoTa
IIpencraBienne pe3ysbTATOB
MPAKTHYECKUX padboT
KoHnTpoabHbie paboThl

3ammuTa TBOPUYECKUX padoT
3anura npe3eHTanmnin
BrmonHenne 3amanuii
MIPOMEKYTOUYHOM aTTECTAMH
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